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#§j 2003/10/23 



[aai^si mm 

[XilSSJAU 2003.05.27 

die oi sxie <u nm s»sk= die oixi- sai 

[^3°1 S^Si!] NEGATIVE ACTIVE MATERAIL FOR LITHIUM SECONDARY BATTERY AND 

LITHIUM SECONDARY BATTERY COMPRISING SAME 

[sui cnir^ci oi-oi ^sjai- 

1-1998-001805-8 

[□dieij 

[sn] ^oi^aisei 

[CHdieJ3H] 9-2001-100003-6 
[A|§£!2d|AH SSl^ 

2001-041982-6 

[^SAT] 

[£S°J 3^1] HWANG .DUCK CHUL 

[^eJ^^Sim] 701104-1173110 

442-725 

1^1 ^SAI SB? g§§ ^SOUttM 838§ 1802S 

[^3] KR 

S°5)|] HWANG , SEUNG SIK 

[^aie^&IS] 700102-1341911 
[^2 Sis] 463-020 

S^l£ £^A| 4-LHS 2> f A| Dl-S t^OUtt^ 510§ 1305 

[^3] KR 

[^§°J S^S^I] CHO, CHUNG KUN 
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[^eje^^s] 681028-1052219 

441- 340 

[^^1 ^§!A| ^M=^ iP3£iOHI[§ 101S 1003S 

[^3] KR 

[£S2| g^SS>|] LEE, SANG MOCK 

[^9Je^SJs] 630124-1683412 

442- 470 

3 ^BM m^=? See &&0WM 439= 804S 

[^3] KR 

ah mmm xii42s°i ^soii 2\m mm, m&E xii60££i ^goii 21 

PISSES] 20 a 29,000 §J 

[5ftnas] 5 S3 5,000 S! 

0 2 OS! 
[^lAFS^Sl 41 S 1,421,000 S 

1,455,000 a 

[S¥AH=] 1. 2°* AH- SAHAH(E^)_1S 
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-g-^-^r .H-g-7}- ^# §S #71 JL-g-7> #ofl ^£ Jl«^]- jgS. j^Jr j7« 

*1" JUl £ #4* <8^€ ^ i^Cf. 

3.000A ol^cq ^ # ^]^- 1,000 A £.5. ELTfl #4^1 ^ ^ oio| ^ ^3E# ^7>X| Z] ^ 
5. 1 
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3# ol^V -g-^- ^ ZLl- SLf-SRr ell- ol*> {NEGATIVE ACTIVE MATERAIL FOR 

LITHIUM SECONDARY BATTERY AND LITHIUM SECONDARY BATTERY COMPRISING SAME} 

5- l£- Bl# -g-^-3] 7flSfa|°..§. Uj-E}-^ l&^JE. 

£ 4^ tiling lofl t^-e} ^12:^ el# *m #*l-§- -g-^ -g-q- #o| s ^ o. ^ 

[^>^a o V ol^- -g-o)] 
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1020030033819 #^ 2003/10/23 

< 7 > ^# ^l-§- -g-q- ^ zi# all- °l*r 3l*H ^*]r ^.2.^, 

°l*r £*H 

<8> [#2fl 7l#] 

<9> ^Ltfl ^>7l7lS] ^O.^. 7>^J1 JL-g-^ ^ofl tfltb A^7> #7>*>J1 

ol&ltV ?1 TT °l*r ^15. 5}# ^5) «4- Ell- o}^ ^^ 7 > 5£t}. 

<10> oj^oflA^ ^1-71 ^# Bl# o]^. #*H1 ti ]«H J7-g-^=o. ^ - olo^ S ^tfl 

<n> s]-g- It^l <9=^ ^^-(Sulfur-Sulfur bond)^: 7}*)^ % ^ 

#^1) S^| ^>5l-^7|- ^7>^V^^ S-S ^<>1 t\X\ ^s}^ <iVSl-«r€ °]^-*>^ #71^ 

<12> 31" ^^gr oflM^l 13517} -?-^H 3# ^ #*HH ^B] A> 

% V ^5= ^AM", #^Ol f2V^ ^ ^*l*fl» A>-§-^ £o] ^ ^oflAi °-^tr ^-^ 

°1 Sicf. A o v 7l ^-^o] ^z}-^ j7^> ^s. 3^3.^. ^^ofl^^iEfleflH^-efloiH, 
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-§-5H, ^ ^# ^4 ji^> sg^-o) tiV-§-*H ZL^> ^-§-^g- ^1 ^^Al7l7lM- 

^ 3000?? ^£2] ^flS ^3. A>-g-^^ ^ ^o] ±-o}*\ ufl o. jL^-oflA^ 

#*1 ^^-1: Tfl £]JL SEtb *S^Mr -M^M <H ^ Til ^cf. , # 

71 ^ofl Dl^]tV ^1- *}°]S. e|# =4* ol^-o] ol^>7il £|ol ^ J7 e] 

# £-g~§- jL3f^O.S ^Ml^M <h^jl °ls <>l*H ^ 

£ -S-^-fi- SM^>7l ^ ^J^SAi, -g- M^S] .HL^o. 

^*Kr ?M 7]-^ *H -H£-7> ^#2^ #^6)1 oVcg^o. n)^^ ^ S]# oj*} ^^-§- -g-^ 
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<16> ^7) fi-aj-fr ^f>}7] $)Z}o), -^w^} %■■ a 0 v 7 | j7^> ^.g. ^ofl ^ 

£ -H^V a.^ fs ^71 Jl-g-*} ^-§- ^ ^ ^71 ^ ^ 

<i7> ^- £t ^7} -S-^-; «-§-;g-g- <£^-; ^ ^sfl^ i^-o-Rr e]# 

<18> ol^ ^. ygx$£. it} ^ils>7fl ^^*lcf. 

<19> -e- ^ # 0 j*> -g-^ofl ^ ^o.^ ; ^ JL-g- ^ -g-^- # 

#(1), °1 JL^r*} #QH Jl^> US #(3), °1 ji^> ^ n #(3H1 

*§^€ #(5) ^ ol =4* #oil o.^. #(7)* i^cf. 

<20> A o V 7 | JI^l- JiJr^(3)o] J7«- 7 > ^S. ^(l)32f ^ ^(5) A>oj ojj ^^S\o] Ol^ 

jl^> ^c\) - 01^ njav-t- 3_±v]^ -§-^ ##^ol ^ *ofl ^t.})^ ^(hole) 

* #-§-*Rr 3* y d-*m *r ^. ^, Jig:*} #(D4 ^ 

# f^S) 1 ?} ^*fl<5Rr 3.-43^5- y oM % v $a<4. £*V =4? #(5)^1 
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<21> 



<22> 



<23> 



A o V 7] ,H^> 11 0.01 ifl*l 10^ ^*fl7> y>#3l*>oi , 0.02 ^^1 7.5//m^ 

nMl7> iLtf w^^al, 0.03 vfl*l 5^ ^7> 7K> «>^W. <# 7 ] ZL^-^f ^f- II 
^(3)^1 ^17> 0.01/zm^.rq- S^Hl ej-g: ^ ji«-7} 

A oM Jl^> JUl #(3)^ ^-V\}7\ lO m tLt\ ^-g- ^-fofl^ ^ # 

^"71 il #(3)£- ^ ^£7} ^711 ^l^Tfi ^€ ^ 91^1, ^ 

^-B- Wt, €^° a v ^ #Sl-ir£fl^, 
^-o. 5|-^-#o] 7K> «>^2)*>Cf. ^-fr 3^#£- ^71 2}-^ IS. 

[sj-*H4 1] 



<24> 



R. 



Si O 



R 2 



R< 



Si O 



R, 



m 



<25> 



(^>7| 3^*] lofl^i, R 1( R 2> R 3 ^ R 4 ^ Z}-Z}- Cl C 18 ^ 331 2^ <£^, 
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1020030033819 #^ Q]*>: 2003/10/23 

<26> n ?Z m£r ^ 91°-^, 1 ^fl*l 100,000^ 3<r 0 W 

<27> # 7 | ^-B- ^tt 0 ,) ^*l^r ^sHJ *r*l3.*1, ^S)- i£-g- « 0 V^ofl n]-^ 

£Etr 32: ^ ^oflir Si-O-Si ^74 <gofl iit|. ov^^ol ^ S 

» ^BfW. W ^rSL^r ^-1:^^- ^ ^RMl ^ SW *J ^ 9lSL^ JL^T.} ^#0] 

<28> ^-7] ^-§- #ofl J7«7.> Ji5L## ^*Rr H o^^r *-M*L (knife 

coating), # ^^(direct roll coating), ^ -f- ^^(reverse roll coating), neft)]^ 

# S^(gravure roll coating), ^ 3^ (gap coating) iH3H 3.^ (spray coating), 

4°1 ^^(slot die coating) .2^ y 0 v ^^-S. 2^*V ^ ^S, ofl* -i-^ <!-?■ £2: 

*H *r °1 f^H, 2^ iE^r ne^tilo] 5 ^ « 0 v^io] a. j: 

^ SU^ 7H 1 " wl-^^f. o]^ ^o] ; j7«-^> Jg-§- lift ^ ^^o-s. 

<29> AJ-71 j7«^ -g-^- ^ £U, ^-§-^1 =?M*r*l ^ JL&Z} 

l-^^eim, t^^liEfls, f^Hlf, #s)7V^.vi]oi Si l-^^s., l-ej^^-a}^, oflejiffl a] 
-H^-*r 1 vfl^ 200/an7> hV^^JI, 2 vfl^l 100^m7> ii.nf «V^«rul, 3 ^^1 

50/^l7> 7HJ- U>^^^Cf. ^-71 Jl^-7> ^V)}7} lfM^ <£^- 7$ °- d\) ^ $^o] ^^J7, 
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#(3H1 ^ #(5)^ ^-71 JL^T} s|-g- #(l)o] ^ #(7)^ ^^^^.S. 

*Hr 3~§- y oM^ ^ ^°-3-*], 1 lO.OOOnm^ °1 ^^^^Jl, 

5 5,000nm^ icf w>^5rH, 10 l.OOOnm^ ^o] 7 > 

^ v ti>#^^4. #(5)^ ^7} lnmi.cf JI-g-7} ^(l)ol 

^ f^(7)4^ ^-el "1 ^"71 #(5)^1 ^7} lO.OOOnmiLcf 

^7l ^ iH3)£r Ni, Ti, Cu, Ag, Au, Pt, Fe, Co, Cr, W ^ UoS. ^l^^l ^o\)a] # 
iWT^M- 5Efe tHg-i- ^r, tr<H Al, Mg, K, Na, Ca, 

Sr, Ba, Si, Ge, Sb, Pb, In ^ ZnAS ^cfl^ ^3*r ^-#-§- 5L^& ^ 9X^.^7} 

#(3)<H1^ -g-^- fK7)o| >8-7l -g-^- l vfl*| 

100^7} 2 80/an7> d]^- w]-^-^^^, 3 ^} 50m7 } 7}% H>^-^^>cf. #7} 

^ «^ ^17} l^nf ^-f^]^ o.^- <S-#^o] oj,ol M-t- *K -g-lM 

^7} ^# oi^-j2|. «V-§-*H 71-^^0.5. e]-§- ^--fr ^-tJ-lrl- ^ cfls. 

^ ^(Sn0 2 ), ^s^^(Si) # ^ 3lSL^\- ojcfl *V^£]^ ofqcf. 3 
# ^^.^ Na, K, Rb, Cs, Fr, Be, Mg, Ca, Sr, Ba, Ra, Al ^ Sn^.5. ol^^l ^ 
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9? ^i^^* #7] <#q- ##^5. % ^(elemental sulfur, S 8 ), % 

2)1 <I 5Efe £W. ^71 % 7j]<g ^#^r Li 2 S n (n>l), -fM % 

^ #2H((C 2 S x ) n : x= 2.5 50, n>2)S ol^o^^l 

*>-8-^ *r Stb °W1-EE Sj# ^l-Sr-l: 7>^^o.5. ^ *r 5Utt 5l ^ ofl h] 

^•7] -6-71 -g-nflS^ ^ -g-ufl-& A>-g-^ ^£ 2^1^-fil ^ -B-71-g-fm A>-g-^ ^ 

£ SU^r. 201^1 ^ ^-71 ^-Ufll- AV-§-*H- ^ °- ot^ ^ _g. n) ] ZLl . i 7j-tb ^ -§-ufl Zt 
W, ^ Sl# iiS-g^H zl- ^ - 7fl ol^-o] ZLf-oflA^ ^q- olAj-o^ ^. Dfll . AjBfl^ A>-g- 

^tr ^ -g-^11^ 5^#, 4olA>ol§^ oflEfls^ wj^j-tg ^b|lolH #<>1H % ^ 

it -§-«fl^m *r -6"^ ^7> 15J^ 4^ -§-°flS. ^21S]J1, ^ ^ -g-^fl^ «lA>ol^ 

3 7>iVilolH, ^^Afol^ 3^#, ^ ^tf, Tim 5r^-#, ^MH. 5j- 

-g^MS ^°1H el# #^^4°1^# -8-^flAl^ ^ sa^r #^7} 15^ ^ 

-§-nfl3. ^^M, 51 # -g-tfe is)-<g 0^5 fi^^ ofll^s a^-§- , N , 0, S 

5E^r ^11- si ^^-01 if- ?;\)i])5L ziel ^ elf-^-^oi) ov^^j. SEKSolid 

Electrolyte Interface) ^*r^ ^ w o v ^ a>c>1^- J^Kcycle efficiency)^ 50% 
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<36> ^ ^ -g-n])^ ^]^<y ofls^r x}*3& (xylene), t\ v\)^X\6\] ^ 2-^31^*}°] J= 

<37> 7J-^ ^ -g-*flo} ^l^o] ofl^ir £i£?j He)o>n>olc( he xamethyl 

phosphoric triamide), ^Ht-^B^, om^E| > °HU3! ^jivine, HSl^! ?}BM1 
°1B, N-^l^Bll-sl^, 3-^l^-2-^-A>^e)s., ^nflig Ifof D }ol£ i a^ £ ^ ) oj-^H^l- 

3,5-^^1^ 2,5-^lil 2-v\M ff£, 1,4-^HL 4-^^^^-#^ ^-o] 

trif luoromethansulfonimide), sl# B^i§5lHB(l i thium triflate), B]# 3i]#5-3HB 
(lithium perclorate), LiPF 6 , LiBF 4 SE^ tflBeH^^S-w, Ir^ EflH^^^-S.^- 31 

Bel-^f-BBBeiHB, IEtt -tf^H °A^<& , <i«- ^ l-°fl ^-3-^i] ^ °1 *1 t^s] w]^ 
-(3)$-¥-AS.ofl^ °HJ=^ ^-o. olnlcf^ej-g- ^ ^q. o]^- A}-g-^- ^ olT^-. 

^ ^Hl^ ^ -& *}7l*l ^HH *V^S]^ ^ o}u)cl-. 

<41> (^A]^l 1) 
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< 42 > 25(m^ EfleflHl-efl<=>lH ^-g-°fi Syl-off 

7900 22.5 Syl-off 7922 2.5 ^ ^ 75 f^%7> tHp-s^ 

nfl©^^ ^ ^ * , 180°C^1-H 2^<£ ^el^ ^7} 

0.3^ms]7ll ^V^cf. >*3e^ ^7}- €&H*M s|-g-<H<i 1,500 A 

^ ^% v ^ 5L 2 ^ 3<>fl zj-zj- u^v^tf. £ 2 ^ 3<H1 ^4 q-Efvfl 

*s1«Hl^^l tfleflHlNHH €#54^ *K3:*ti^£^-* ^ i00 o C<HH 3 

<44> (^A)ofl 2 ) 

<45> ^x\g. ^ 25^ l-sHlli^l EfleflH^-eflolH ^#<H1 1.000A 

<46> (WliEojll 1) 

<47> #^011^^1 EfleflH^efloiE ^ #(25jMI1 )^- 7 l*fljL A>-g-*}^ 1500A ^, n. 
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eflH^-eflolH A}X\^r E 4 | 51 AA M-^Wl&t}. 5. 3°IH j±^-ol f^v 

Eflefl^l-eflo]H7l- eg o_.g- i4BHflji oitq-. ^ 1,500 A ^1^1 #ji e}-g-4 

<49> ( «1 o^l 2) 

< 50 > Eflefl^l-^oiE ^cHl 2 ,000 A ^1- ^% % °l^H^r #7l 

<5i> (tiling 3) 

<52> l-eHfiiffl Eflefl5.^eflo]H ^#ofl 3, 000 A ^el«- ^ s>j ^ ^ aj- 7 i jh<^] isf 

<53> AV 7 ] ^ Al ^ i i|7l 2 ^ HlJiK^l 1 ifl^l 3^1 100 t<M 3*m ^-<lb ^ 

^ltt ^, ^r<£°-3L zi ^^g- ^#*H ^ #33 tb ^4* <&l-7l X 1 

<54> [ S 1] 







<±UJj 






«|ia^| 1 


PET( 25pm ) /Cu( 1 , 500 A ) /L i ( 1pm ) 


X 


x 1 


«|S<^1 2 


PET( 25/an ) /Cu( 2 , 000 A ) /L i ( 1pm ) 


• O 


A 


3 


PET( 25pm ) /Cu( 3 , 000 A ) /L i ( 1pm ) 


® 


O 


^ahi i 


PET(25*ffli)/*!e|S-(0.3;/m), Cu(l,500A)/Li (ljan) 


® 


® 


-^Ml 2 


PET(25^m)/^^$(0.3/mi), Cu(l,500A)/Li(l//m) 


® 





<55> 



* ^ ^ ^(X0, €^(A) f ^-Bfl <#Jl(0), ^ ~f^r(®) 
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<56> #7) K 10 fl uj-i^ufl ^J2f ^-ol, ^A}a\) l vfl*] 2 ^ -g-^ ^ S]f^olL| ^SH^^l 

<57> #71 ^Alc^l 14 WlJU^j !^ _g.rx.g_ o]_g.1_-}0-| -g-#<_q tij-^ B^o} ^ Jg. Jg. 

^^11- ^l^^^cf . <#^-o_Stt €^ ^(elemental sulfur, S 8 ) 60 ?_:_£_ JE^fl 20 ^ 

^% ^ l^wl^l-elS- w>olcl 20 It-^H £ ^W<^ # 

*\]2,f;}jL o) ^sjg e^-S^ A1 s^§>ji #^oflA-l 2^1^ £ 

^ * , cfA] SOT^H 12*m o]# ^s^H ^S^r A>-g-*>^cf. #*HH <£ 

^ 3.71^ 25mm*50mm5. *V&-_1^ , °1 7l^^) .S^Milcf 3. &>^o] 

3)-o. ^ _- oi^ ^« ^15]^ ^ ^7}-g- ^olcf. ^^flojfl oj-i^ im LiN(S0 2 

CF 3 ) 2 °1 -§-*fl^ t^l^Hl>7l,3-^#i£(80/20 -f^aO-g- a>^>^c}. 
<58> ^jg. 0.2C 0.5C ^ *r*3-§- ^8*r°., ^>7l _£. 

<59> [S 2] 





15| -^(mAh/g) 


205| -£#(mAh/g) 


20s\ ^(i) 


«) H^l 1 


830 


736 


88.7 


*JA|o)| 1 


834 


826 


99.0 ; 
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*IH Jf*|l 3, 000 A ©ltf^ ^ & 1,000 A IS 3711 #^23 ^ ^ #5L^ ^ 

7M« *r ^4. 
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1] 

#7] ji^> II #<H1 ^€ fs ^ 

2] 

^1 1 %H1 SZ^^i, ^o v 7l ji£-7} iLJL 0.01 tfl^l lOrf ^o] 
[^^J- 3] 

*ll 2 %H1 Stl^i , A oM Ji^> H 0.02 7.5^ ^ $91 s] 

# °1*> 3*1-8- 
4] 

^1 3 *<H1 5a°H, a 0 v 7 ) j7«.^ ^.g. ^jr * o. o.03 i-fl*l 5jMn^ £fe ^o] 

5] 

1 %H1 &<>H, ZL£-7> ^1 ^.o. ^°. ) ^o^^ ^-A>o] 
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[^^*o> 6] 

*fl 5 *<H 9X°]*\, #7] *1e^ th-fr 5>7l sj-*}-^ IS. IL^s]^ s|# o] 

[ s?-*H l] 



I 

Si O 



^ R 2 -^n 



i* 

Si O 



m 



(^7) Sj-ty*] loflAi, R lf R 2 , R 3 ^ R 4 ^- Z}-Z}- Cl C 18 ^\ ^ ifl SE^r ^ 4fl g-Sg f 

*>7iM- -g^^- ^ 54°.^ t i iflx] 100,000^ ^^ojnf) 
7] 

1 *cHl &<>H, 4 V 7l Jl-g-*} f5]oH£, l-elojulc, #El-a-Sfl^ ; #SH^ 
8] 

*11 1 %H1 54 , ^"71 jL-g-*V l ifl^l 200^ ^-*fl# 3<y s]# oi^]- ^ 
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91 

l^^ty 10] 

^1 9 91°]*], ^7] jl^t,} ^-g-^ 3 50/zm^ ^11- ^ ^c] ^-g- o]^V ^^-g- -g- 

11] 

1 ^ol^i, ^-71 ^ §^ 1 lO.OOOnm^ £tt ?A°1 ^# 

"6 d — 1 . 

[^^J- 12] 

*fl 11 #71 ^ #£r 5 5,000nm^ ^ ^J^l ^-p- °)*} ^} 

d — I . 

13] 

12 &oH, Aj- 7 ] =.4- 10 l.OOOnm^l £±= $91 °}*\ € 

[^^J- 14] 

*fl 1 $Z<H^, #7] ^ ^ Ni, Ti, Cu, Ag, Au, Pt, Fe, Co, Cr, W * MoS. <>1 
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15] 

Xl 1 *<M1 91°]*] , av 7] ^o. ^-g- ^^-i- i^-^ e^-g- 

[^^J- 16] 

Xl 15 #7l Al, Mg, K, Na, Ca, Sr, Ba, Si, Ge, Sb, Pb, In ^ Zn 

[3^*8- 17] 

XI 1 %H1 5a°H, #7l -g-^- *M ^ 1 ifl*l 100^ 301 e|# o]^v 

[^t 1 * 18] 

XI 17 * 0 H1 91°]*], ^ 2 ifl*l 80jcan^ Jf.*fl# ^ ^91 3# 

3*1-8- 

19] 

XI 18 91°]*}, ^7} 3 50/zm^ *M|* 3^ Bl# o]^> 

20] 

XI 1 91°]*], -§-^ elf- ^ el# o|*> ^j-g- -g-^-. 

[^t 1 * 21] 

JiLJi. ^€ ^ ^ ; ^ a> 7 ] =.4* ^ofl ^ #^ SWfe 
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■i- i$-€Hr °1^> *l*]. 

[3^- 22] 

21 olo^ , A oM JL^> ^# }±3L %-£r 0.01 10^ 2f-V\}^ ^ 

23] 

^ 22 $£<>H , ^71 JL£*> iLJr 0.02 ^*fl# 51- ^o] 

24] 

23 %H1 ^-71 s|-§- li 0.03 vflxl 

25] 

21 s&7] ZL&X} JiJ: ^ ^1-, #Sl<£zM ^-a>o]c ) 

*i °i*v 3*1. 

1 26] 

25-21 



1020 



20030033819 

[ shm 1] 

- Rl 
I 

- Si O 



^ 2003/10/23 
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